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We need nature.



Public Policy Should Support Brain Health
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to School
National
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National Institutes
of Health

OLD-GROWTH
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to appreciate. Please treat it gently.
oldgrowthforest.net




Multisolving. . . .

There are common solutions with multiple benefits . .
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MULTISOLVING /
Good for people.,

A Good for climate.
{for /\w

climateinteractive.org/multisolving
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- data and research & Equity
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Health, Well-being

Energy Industry & Safety

& Mobility
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Essentials and Lifelines Related to Natural Solutions
WATER RESOURGCES: 0 Qa | ff AYLIZ2NII yviE

Benefits of

SOURCE WATER PROTECTION

Improving the health of the lands around water sources improves water quality
and brings numerous other benefits:

I o
Mitigates carbon Enhances climate Improves Supports

emissions resilience human health biodiversity



Essentials and Lifelines Related to Natural Solutions
WATER RESOURGES: 0 Qa | £ f AYLIZ2NII yvaé

Specifiareas need strong protection / buffering from unnecessary disruption:
headwaters, wetlands, vernal pools, riparian corridors, etc.

Opportunities to leveragergen infrastructurec self-sustaining, evolving benefits
Opportunities for restoration: wetlandsjvasives erosion,depaving (prevention)
¢ KSNB akaidPey 2

A watershed can be a pilot region for multiple benefits.
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http://www.dnrec.delaware.gov/
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store more carbon
clean air/water
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Beavers are
multisolvers

Chapter 9

Forest-Stream Interactions in Eastern
Old-Growth Forests

Old-growth forests

are multisolvers Dana R. Warrven, William S. Keeton, Heather A. Bechtold,
and Clifford E. Kraft

Barton and Keeton (2018)
Ecology and Recovery of Eastern-Gtdwth Forests
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(Stein et al., Current Biology, 2019)

NATURE

The World's Oldest Fossil Forest Was Just Found in
New York, And It's Magnificent

CARLY CASSELLA 20 DEC 2019
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http://www.parkwatershed.org/
https://www.parkwatershed.org/wp-content/uploads/2020/01/Park_EnvEd-report.pdf
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Forests Store Carbon

Total Aboveground
Carbon (Mg/Ha)
@ 0-25
O 25-50
O 50-75
© 75-100
@ 100-125

50 miles

New England’s forests provide a vast store-house of
carbon that belps mitigate global climate change.
Variation in the amounts of carbon, wood, and the
size of trees across the region is largely due to the
history of timber bharvesting. Data are not represented
JSor gray areas that are predominantly agricultural

or densely populated.

COLE Map
Total Aboveground Carbon {meftric tons/hectare)
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Older eastern white pine trees and stands sequester carbon for many decades
and maximize cumulative carbon

Robert T. Leverett, Susan A. Masino, William R. Moomaw
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Average tree C by mass (tonnes)
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80 year old pine stand: 117.1G per hectare
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Number of white pines
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Number of species
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Biodiversity along temperate forest succession

Torben Hilmers! @@ | Nicolas Friess?® | Claus Bassler® | Marco Heurich® |

Roland BrandI? | Hans Pretzsch' | RupertSeidI4 | Jorg Miiller®>> ©



Number of species
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genetic and epigenetic diversity . . . .. and so many unknowns . . ..
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Wilderness areas halve the extinction risk of
terrestrial biodiversity

Moreno Di Marco2*, Simon Ferrier®, Tom D. Harwood?, Andrew J. Hoskins* & James E. M. Watson°

Nature, 2019



WHERE THE WIlD THINGS ARE
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Research on East and West Coasts

Berkeley News

Rush of wild nature lowers PTSD in veterans, at-risk teens

The Healing Power of Awe




oW, . PERSPECTIVE
- frontlers published: 11 June 2018
in Forests and Global Chang S doi: 10.3389/figc.2019.00027
-

updates

Intact Forests in the United States:
Proforestation Mitigates Climate
Change and Serves the Greatest

Good

William R. Moomaw *, Susan A. Masino 22 and Edward K. Faison?

' Emenfus Professor, The Aefcher School and Co-director Global Development and Environment Instifute, Tufts Uinivarsity
Mediford, MA, United States, * Vernon Roosa Profassor of Applied Scisnce, Trinity College, Hartford, CT, United States,
I Charles Bullard Fellow in Forest Research, Harvard Forest, Petersham, MA, United States, ¢ Senior Ecologist, Highstead

Foundation, Redding, CT, Unifed Stafes

Proforestation is the practice of purposefully growing an existing forest intact* toward its full
ecological potential . . . . to foster continuous growth for maximal carbon storage and ecological

and structural complexity.

*Managed as Gap 1 or Gap 2



la Strict Nature Reserve: Category la are strictly protected areas to protect biodiversity
and also possibly geological/geomorphical features, where human visitation, use and
impacts are strictly controlled and limited to ensure protection of the conservation
values. Such protected areas can serve as indispensable reference areas for scientific
research and monitoring.

Ib Wilderness Area: Category Ib protected areas are usually large unmodified or
slightly modified areas, retaining their natural character and influence without
permanent or significant human habitation, which are protected and managed so as to
preserve their natural condition.

Il National Park: Category Il protected areas are large natural or near natural areas set
aside to protect large-scale ecological processes, along with the complement of species
and ecosystems characteristic of the area, which also provide a foundation for
environmentally and culturally compatible, spiritual, scientific, educational, recreational,
and visitor opportunities.

ANatural Area Stewardshi pbo



I New England

New Hampshire

Only a. tlny Massachusetts
fraction of forest .,d

in New England is S
protected as an | @
Intact ecosystem.
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Density of large trees (=60cm DBH)  Eastern US mid-Atlantic oak-hickory forests, northern Intact (81% greater) Miller et al., 2016
hemlock-hardwood forests, and
boreal spruce-fir forests

Proportion of old forest Eastern US Same as above Intact Miller et al., 2016

EBasal area of dead standing trees Eastern US Same as above Intact Miller et al., 2016

Coarse woody debris volume Eastern US Same as above Intact (135% greater) Miller et al., 2016

Carbon storage Pacific Northwest US  Douglas fir and western hemlock; Intact (75—-138% greater) Harmon et al., 1990

Carbon storage Mortheastern US MNorthern hardwood conifer Intact (39-118% greater) Munery and Keeton, 2010
Forest fire burn severity Western US Fine and mixed conifer forests Managed (two SEs greater) Bradley et al., 2016
BIODIVERSITY
Tree species richness Eastern US mid-Atlantic oak-hickory forests, northern Intact Miller et al., 2018

hemlock-hardwood forests, and
boreal spruce-fir forests

Proportion rare tree species Eastern US Same as above Intact Miller et al., 2018

Bird species richness and abundance Northeastern Hemi-boreal Intact (12-20% greater) Zlonis and Niemi, 2014
Minnesota

Trunk bryophyte and lichen species  Northwestern Montana  Grand-fir Intact (33% greater) Lesica et al., 1991

richness

Salamander density Ozark Mountains, Oak-hickory Intact (395—9,500% greater) Herbeck and Larsen, 1999
Missouri

Probability of occurrence of invasive  Eastern US Deciduous and mixed forest managed Hiitters et al., 2018

plant species



GLOBAL SAFETY NET

The first global-scale analysis of land areas requiring protection
to solve the twin crises of biodiversity loss and climate change,
upholding and strengthening Indigenous land rights.

Global Assessment Report SCIENCE POLICY
on Biodiversity gnd A Global Deal For Nature: Guiding principles,
Ecosystem Services milestones, and targets

E. Dinerstein'#, C. Vynne', E. Sala’, A. R. Joshi®, S. Fernando', T. E. Lovejoy®, J. Mayorga®®,
D. Olson®, G. P. Asner’, J. E. M. Baillie?, N. D. Burgess®, K. Burkart®, R. F. Noss'%, Y. P. Zhang'’,

' A. Baccini'?, T. Birch'?, N. Hahn""%, L. N. Joppa'®, E. Wikramanayake'®
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< (1) protecting biodiversity
(2) mitigating climate change
(3) reducing threats to ecosystem intactness and persistence of species.

AND'ECOSYSTEM



Multiple essential benefits of natural (forest) ecosystems:
mitigate climate change and flood risk; protect biodiversity, clean air and
water; support working lands, public health and mental health;
safeguard science, education, and the unknown.




Essentials and Lifelines Related to Natural Solutions
WATER RESOURGES: (1 Qa I ff AYLIZNII yviEé

STRATEGNETWORK OFNATURE: 20 f 5SIf F2NJ bl (dzNB

Specifiareas that need strong protection: egrowth, natural (future olegrowth) and
core forests, special habitats, corridosseas without invasive plants.

Opportunities to protect and connect intact ecosystems across the landscape.

Proforestation contributes to climate mitigation, biodiversity and public health.



Essentials and Lifelines Related to Natural Solutions
WATER RESOURGES: 0 Qa | f f AYLIZ2 NIl yviéE

STRATEGNETWORK OFNATURE: 20 f 5SIf F2NJ bl (dzNB

Opportunities to promote humility and compassion.
Opportunities for scientific discoveryr ! £ f / GNSFidzNB/ER  { Y I £ f €
- soil microbiome, insects, epigenetics, ecological networks

Critical to balance areas for natural processes vs. research vs. resource extraction.
Energy policies and energy siting are critical factors. . . .



Essentials and Lifelines Related to Natural Solutions

WATER RESOURCES: (1 Qa | £ f AYLIZNIIF yviE
STRATEGNETWORK OF NATURE: 206 f 5SFf F2NJ bl 0dz2NBE | VR
LOCAL SYSTEMESmS, forestbased businessescO2 YYdzy A 1& f AFSt AYySac¢é

PUBLIC HEALTé&erging research, local benefitgducation and preventative medicine

RESEARCHEeed baselines, control groups, loigrm data collection (soil, insects)



Local systems, resource use / reusaudtisolving

100% WALKABLE. 100% BERKSHIRES.

JAE HIG A ROAD

BERKSHIRE NATURAL RESOURCES COUNCIL

WORKING LANRINVEST IN LOCAL:

Prioritize local farms with SNAP benefits ($2 for $1)

-Mn.-Sat.8_-5 : Support local farms and farmers in thegirimary mission

- MULCH | _ |

"COMPOST . Invest in local supply chains for money, jobs and resources.

~ TOPSOIL - Natural land supports working land we need BOTH, and a strategic
DELIVERY o® PICKUP

mmam mm-

balance among active management, monitoring and stewardship.

Equipment ceops can expand products and access a. Fy18S Ot dSac¢



Community education and
action leveragemultisolving
and isessential for change.

An increased sense of
fairness and compassion

Increases action on climate.

Demonstrate and quantify
multiple benefits in pilot
regions, centered on
essentials

- natural infrastructure

- clean water

- community resilience

EUROPEAN NETWORK
FOR COMMUNITY-LED

INITIATIVES ON CLIMATE CHANGE
AND SUSTAINABILITY

¥

How local commdfiities:
.are catalysing social,

' ‘economic and ecologlcal
trank(irmatl_oq in Europe
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Ail't is no coincidence ¢tribhat s o me
ecosystems on landd natural forestso also harbor high levels of
biodiversity. Evolution has generated carbon-rich forests by
packing in long-lived trees that also feed stable soil carbon
storage pools.. . . .. made possible by high levels of
coexistence among diverse species and growth forms . . . made
possible by the biotic interactions that generate competition and
defense . ... pests, pathogens, pollinators, decomposers, and
predators . . . . take the carhb

Interdisciplinary Science + Common sense + Public Opinion + Fiscal Responsibility






